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Abstract: Drupangtonine (1), a novel Cephalotaxus alkaloid, has been isolated from Cephalotaxus harringtonia
var. drupacea, and its structure has been elucidated based on spectroscopic analyses. Compound 1 strongly
inhibits the growth of P-388 leukemia cells. Copyright © 1996 Elsevier Science Lid

The ester-type Cephalotaxus alkaloids were isolated from Cephalotaxus spp., and their unique structure
and potent antileukemic activities have drawn the attention of many chemists.! Our recent effort to search for
potent antileukemic substances in Cephalotaxus harringtonia var. drupacea has resulted in the isolation of a novel
oxygenated ester-type alkaloid 1, designated drupangtonine. In this communication, we wish to report the
structure of this new alkaloid and the antileukemic activity against P-388 leukemia cells.

Drupangtonine (1)2 had the molecular formula C2gH37NQOyg that was established by high-resolution
FABMS, indicating eleven degrees of unsaturation. The spectral data of 1 revealed the presence of a hydroxyl
group (3500 cm-1), two methoxyl groups (8y 3.40, 8¢ 51.7 and 8y 3.66, 8¢ 51.7), an aromatic ring with two
para coupling protons (8y 6.45, é¢c 111.0 and &y 6.65, ¢ 107.6), a methylenedioxy group (84 5.86, 5.91: 8¢
101.0) and two' AB type methylenes (6y 1.54, 2.68: ¢ 35.9 and 6y 1.97, 2.32; 8¢ 42.5). Furthermore, the X
position of the signal of an ABX system (8 4.85: & 78.1) assignable to C-11 which was on a carbon bearing
both oxygen and aryl functions was observed. These spectral data were very similar to those of drupacine (2).34
Thereby 1 turns out to be partly made of a drupacine-like framework. In addition, two ester carbonyl groups (&
170.9, 174.1) and two terminal methyl groups (84 0.82, 0.83; é¢c 22.4, 22.5) indicated that 1 had an ester-type
side chain moiety at the C-3 position. Taking its drupacine-type cyclic system and side chain moiety in
consideration, HMBCS correlations between the proton signals of the above structural fragments and nine
quaternary carbon signals including the sp3 carbons at &c 65.8, 74.8, 107.6, 130.4, 131.6, 145.9, 146.9. 170.9
and 174.1 could assemble the planar structure. The NOESY correlations of 1-Hg with 3-H; 1-Hp with 8-Hg and
10-Hg: 4-H with 6-Hg and 14-H: 8-Hg with 10-Hg: and 11-H with 17-H set up the molecular models which
disclosed the ring formation as shown in structure 1. This structure is rigidified through the ether linkage
between C-2 to C-11 on the P face of the molecule and well explains the vicinal coupling constants of 11-H with

1689



1690 I. TAKANO et al.

1:R=
3:R=0H,n=1
4:R=0H,n=2
22R=H §:R=H,n=1

10-Hg, (J/ = 4.5 Hz) and 10-Hg (/ = 0 Hz). The CD spectrum of 1 showed Cotton effects ([6]28¢ +3500, [6)264
0. [6)248 7500, [6]228 0, [6)215 +9000) similar to those of drupacine.® Furthermore, the CD spectrum for the
molybdate complex of a diacid moiety derived from the acid hydrolysis of 1 showed a negative Cotton effect
([8]275 —6900).7 Therefore, the absolute stereochemistry of 1 was established as 38, 45, 5R,11R and 2'R.

The ICsg value of 1 against P-388 leukemia cells was 0.0070 pg/mL, and it is stronger than those of
harringtonine (3, 0.032 pg/mL)83 and homoharringtonine (4, 0.017 pg/mL),8 and as strong as that of
deoxyharringtonine (5, 0.0075 ug/mL).8 The fact that the alkaloid 1 possessing a drupacine-type rigid structure
showed potent activity will provide valuable information for the identification of the active conformation of this

type of alkaloid.
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